Supplementary Information Text

Phasor Transformation
Phasor transformation and data analysis were performed in SimFCS. The decay I(t) in each pixel of a FLIM image is transformed into its sine and cosine components which are then represented in a two-dimensional polar plot (phasor plot), according to:
(1)
where ω is the laser repetition angular frequency (2πf) and the indexes i and j identify a pixel of the image. If the decay is single exponential ( ) = − the coordinates of the phasor are given by:
In the case where a pixel i, j has the contribution of several exponential components, the coordinates g and s of the phasor are given by:
where is the intensity weighted fractional contribution of the component with lifetime . According to expressions 3 and 4 the coordinates of a phasor for a single exponential , which implies that all single exponential components are represented by a semi-circle of center � 1 2 , 0� and radius 1 2 in the phasor plot. We name this the "universal circle'. Along this semicircle a phasor corresponding to a very short lifetime (small phase angle) is close to the point (1,0), where as a phasor corresponding to a very long lifetime will be close to the (0,0) point.
Resolution of two components
To resolve the fractional contribution of two phasor components we graphically solve equations 5 and 6 in the phasor plot. All phasors corresponding to the combination of the component phasors are along a segment where the segment extremes correspond to the phasors of the two isolated components. Generally, the locations of the two component phasors are known or are derived from independent measurement. The segment is drawn on the phasor plot and the operator selects points along the segment to match the experimental points. The fractional contribution of the two phasors at the cursor location is displayed on the screen. Using the reciprocal property of the cursor, the points in the image corresponding to that particular solution are highlighted.
FRET efficiency calculation
The FRET trajectory is calculated according to the classical definition of FRET efficiency:
The phasor of the donor in the absence of the acceptor is obtained from an independent preparation in which the acceptor is absent. The phasor corresponding to the quenched (1) teal to green highlights the linear combination of unquenched donor and cellular autofluorescence (i.e. trajectory of photobleaching) and (2) teal to red highlights the quenching of the donor lifetime upon FRET interaction. (e) Quantitation of the fraction of high FRET pixels in the DNA damage site versus outside this ROI in HeLa H2B-2FP versus HeLa H2B-GFP demonstrate that the increased FRET signal detected in Fig. 3e in response to DSB induction occurs specifically due to bona fide hetero-FRET, our readout of chromatin compaction (N=10 HeLa H2B-2FP and N=3 HeLa H2B-GFP , mean ± s.e.m.). Scale bars equal 5 μm. RNF8 KO Clone C4 contained frame shifts inducing deletions of 2, 5 or 10 basepairs, while Clone D5 contained frameshift inducing deletions of 2, 4 and 5 basepairs. In order to resolve the genotype of mixed indel populations, a region surrounding the sgRNA targeted site was PCR amplified, subcloned into pcDNA3.1 and transformed into E.coli. 11 and 9 individual clones were sequenced for Clone C4 and D5 respectively. The percentage of clones with each targeted sequence are shown to the left of the sequencing traces. (d) Immunofluorescence verification of RNF8 knockout. RNF8 is essential for 53BP1 recruitment to γ-H2AX-labelled double strand breaks induced by IR. HeLa H2B-2FP , and HeLa H2B-2FP RNF8 KO Clones C4 and D5 were treated with 1 GY IR, fixed and stained for γ-H2AX and 53BP1. 53BP1 localization to γ-H2AX foci is evident in HeLa H2B-2FP but not the RNF8 KO clones. H2B-mCherry and H2B-eGFP are expressed at low levels enabling visualization of the strong γ-H2AX and 53BP1 IF staining following irradiation. Scale bar Scale bar equals 20 μm. (e) Laser micro-irradiation of a HeLa RNF8 KO nucleus expressing 53BP1-eGFP 30 min after NIR treatment using the same conditions identified in Supplementary Figure 6 . Scale bar equals 5 μm. 
